o 



o 



577-520 
T&B 1649 



PATENT 



GROUND BUS BAR CONNECTOR 



This application claims priority to the provisional application serial number 60/263,3 14, 
filed on January 22, 2001 . 

FIELD OF THE INVENTION 

The present invention relates generally to a connector for attachment to a ground bus bar. 
More particularly, the present invention relates to a connector for providing quick and secure 
connection between a plurality of electrical conductors and a ground bus bar. 

BACKGROUND OF THE INVENTION 

It is well known to use compression connectors to effect connection between a bus bar 
and a plurality of electrical conductors. One example of such a bus bar connector is shown in 
U.S. Patent No. 5,997,368 issued December 9, 1999 entitled "CONNECTOR FOR 
CONNECTING A CONDUCTOR TO A STRUCTURAL MEMBER," the disclosure of which 
is incorporated by reference herein for all purposes. 

One embodiment shown in the '368 patent includes a generally U-shaped connector 
where the bus bar is received in the space between the legs of the U-shaped body. At the upper 
end of the U-shaped legs, channels are formed for accommodating a ground conductor. The 
conductors are connected in the channels and the connector is attached to the bus bar. The 
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connector is crimped in a subtle crimped tool to effect connection between the conductor and the 
bus bar. 

While the conductor of the '368 patent serves adequately to connect the ground 
5 conductors to the bus bar, the ground connectors and the bus bar must be crimped to the 
connector simultaneously. Any attempt to crimp the conductors to the connector prior to 
crimping the connector to the bus bar will result in the shortage of space between the legs, which 
is to receive the bus bar, closing and preventing insertion thereinto. 

1 0 It is, therefore, desirable to provide a connector which allows subsequent crimping of the 

connector to the bus bar after the crimping of the conductors to the connector. 

SUMMARY OF THE INVENTION 

15 

The present invention discloses a ground connector, for providing a quick, secure and 
permanent connection between a plurality of conductors and a ground bus bar. The ground 
conductors are crimped first in the tool before the connector is slipped over the bus bar, 
thereby establishing electrical and mechanical connection there between. 

20 

In accordance with one embodiment of the present invention, there is provided a ground 
connector having a deformable generally U-Shaped conductive body including a pair of legs 
projecting from the body. The legs define an open ended slot for receiving a bus bar therein for 
crimp connection. A plurality of teeth on at least one of the legs project into the slot to establish 
25 an electrical connection between the bus bar and the body. Additionally, the body has at least 
one aperture to receive at least one conductor therein so that when the body is deformed to crimp 
the bus bar in the slot, the conductor is crimped within the aperture to the body. 

In accordance with another embodiment of the present invention, there is provided a 
30 ground connector having a generally U-Shaped body of deformably conductive material 

including a pair of open ended slots. Each of the slots are defined by opposed, spaced sidewalls 
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and a closed end, and are configured to receive a respective bus bar therein through the open end. 
A plurality of teeth extend on each of the side walls of the slots to establish an electrical crimp 
connection between the respective bus bars and the body. Additionally, the body includes a 
plurality of apertures extending through the body, where at least one of the apertures is located 
5 on opposite sides of at least one of the slots to respectively receive at least one conductor therein, 
so that when the body is deformed to crimp the bus bars in the slots, the conductors are crimped 
within the apertures to the body 

In accordance with further embodiment of the present invention, there is provided a 
1 0 ground connector having a conductive deformable body including a pair of legs at opposite ends 
of the body defining a generally U-shaped configuration. The body has an open ended slot 
defined by a lower end and opposed side walls extending upwardly from a center portion of the 
body on each leg, the slot being adapted to receive a bus bar for electrical crimp connection. A 
plurality of inwardly teeth extend from each of the side walls into the slot to establish an 
1 5 electrical crimp connection between the bus bar and the body. The body at the lower end of the 
open ended slot has a pair of spaced apart outwardly angled cut outs to allow the body to deform 
into a secure crimp connection to the bus bar. Additionally, a pair of spaced apertures, each of 
the aperture being adapted to receive at least one conductor therein, so that when the opposite 
ends of the body are deformed to crimp the bus bar, the conductors are crimped to the body. 

20 

In accordance with even further embodiment of the present invention, a method for 
crimping a connector to at least one bus bar and at least one conductor is provided. The method 
includes providing a connector including a deformable body having a pair of legs defining a 
central opening, where each leg has teeth extending into the opening, the body has at least one 

25 channel extending through, and the channel is adapted to receive a conductor therein; placing at 
least one conductor in the channel; deforming the body to initiate a partial crimp between the 
body and m^ coj^ucto^pkceijntl^ into thecentraropening of the 

body after the conduct or is partiall y crimped and continuing to deform the connector until the 
conductors are tightly crimped within the channels in the body and the bus bar is crimped 

30 between the legs. 
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BRIEF DESCRIPTION OF DRAWINGS 

Figure 1 is a perspective showing of one embodiment of the ground bus bar connector of 
5 the present invention. 

Figures 2 and 3 are alternate embodiments of the ground bus bar connector of the present 
invention. 

10 Figures 4-7 show the progressive steps of crimping a pair of conductors to a bus bar, 

employing a bus bar connector of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

15 

Referring now to Figure 1 , an improved bus bar connector of the present invention is 

shown. 

Bus bar connector 10 includes a generally flat planar body 12, formed of malleable 
20 electrical conducting metal, preferably copper. The body may be considered to be U-shaped, 
having a pair of legs 14 and 16 and a central upwardly extending, open ended slot 18. Slot 18 
accommodates a rectangular bus bar (not shown) for electrical crimp connection thereto. In 
order to enhance the mechanical and electrical engagement between the bus bar and the body 10, 
the body includes a plurality of inwardly directed teeth 22, defining the perimeter of the slot 1 8. 
25 The teeth 22 help engage the bus bar by aggressively biting into the bus bar, penetrating any 
coating thereon to establish engagement therewith, increasing the electrical and mechanical 
performance. The slot 18 opens up in a scissors like fashion to allow for easy slippage over the 
bus bar, not shown, where the connector, 10 is fully crimped over the bus bar. 

30 The lower end 1 8a of slot 1 8 further includes a pair of outwardly angled cut outs 24 and 

26. The cut outs 24 and 26 are provided by way of relief to help deform the legs 14 and 16 of the 
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body during crimping to provide secure crimp connection to the bus bar. Also, the cut outs 24 
and 26 in the slot 1 8 reduce the force required to crimp the body 12 to its proper configuration 
while making the installation easier for the user. 



apart locations opposite legs 12 and 14. Channels 30 and 32 are generally cylindrical so as to 
accommodate a cylindrical ground wire (not shown), freeing the installer's hand to operate the 
tool. Each channel 30 and 32 include an access openings 30a and 32a respectively in 
communication therewith, extending through the lower surface of the body. The access openings 
1 0 provide an area of relief which accommodates the crimp connection of the body around the 
conductors. Further, body 12 includes a pair of outwardly directed shoulders 36 and 38, which 
provide a wider dimension in body 12 at the lower end thereof. 

A preferred embodiment of the bus bar connector of the present invention is shown in 
1 5 Figure 1 . Alternative embodiments of the bus bar connector is shown with respect to Figures 2 
and 3, where like reference numerals denote like components. 

Bus bar connector 10', shown in Figure 2, is substantially similar to bus bar connector 10 
of Figure 1. Bus bar connector 10' includes a secondary slot 28' formed in body 12', extending 
20 inwardly from a lower surface thereof. Slot 28' may be used to accommodate, in an alternate 
fashion, a bus bar from the opposed lower end of body 12'. Slot 28' may include inwardly 
directed teeth 34' which are substantially similar to teeth 22' shown in upper slot 18'. The lower 
slot 28' also provides an area of relief to facilitate crimping of the connector. 

25 Also, the conductor receiving apertures or channels 30' and 32' may include 

modifications to the access openings 30a ' and 32a'. In this regard, the access openings may 
include inwardly facing recesses 30b' and 32b' which may additionally accommodate a smaller 
gauge ground conductor for crimp connection with connector 10'. 

30 A further embodiment is shown in Figure 3 where bus bar connector 10" is substantially 

similar to bus bar connector 1 0 of Figure 1 . The lower end of slot 1 8" includes a centrally 
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Body 10 includes a pair of conductor receiving apertures or channels 30 and 32 spaced at 
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located cut out 25" which also provides additional relief to help deform the legs of body 12" 
during crimping. It is additionally contemplated that an additional ground conductor may be 
inserted in cut out 25" for crimp connection to connector 10". Also shown in Figure 3 is an 
alternate configuration for conductor receiving channel 32". 

5 

The alternate embodiments of the connector shown in Figures 2 and 3 provide a body 
having alternate grooves, slots, holes of any shape and size possible, to accommodate more than 
two ground conductors of various ranges, simultaneously. 

10 Figures 4-7 show the progressive steps of crimping a pair of conductors to a bus bar, 

employing a bus bar connector of the present invention. 

Referring now to Figure 4, is shown the connector 1 10 of the present invention. 
Connector 110 includes a connector body 1 12, having a pair of legs 1 14 and 1 16, separated by a 

1 5 central slot 118. Bus bar 1 00 is shown inserted in the slot 118. The body includes a pair of 

channels 130 and 132 for accommodating conductors 102 and 104. The channels are accessible 
through access openings 130a and 132a. Also provided in the embodiment shown in Figure 4, is 
a lower slot 128 between channels 130 and 132. The lower slot 128 extends inwardly from a 
lower surface thereof. The connector body 1 12 may be positioned between a pair of spaced apart 

20 dies 150 and 152 of a crimping tool 160. When so positioned, the conductors 102 and 104 may 
be inserted into channels 130 and 132. While bus bar 100 is shown positioned within slot 1 18, at 
this stage of crimping it need not be positioned therein. 

Referring now to Figure 5, is shown the beginning of the crimping process. Dies 1 50 and 
25 1 52 are shown to have partially moved toward each opposite end of the connector 110. This 
partial movement of the dies causes the connector 1 10 to deform by engagement of the dies 150 
and 152 by the shoulders 136 and 138 thereof. This partial movement begins the crimping 
process which partially crimps the conductors 102 and 104 therein. Slot 118 slightly opens 
during the initial crimping process, allowing the bus bar 100 to be subsequently placed therein. 

30 
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Figure 6 shows continued crimping of Connector 1 10 by movement of dies 150 and 152. 
Continued crimping flattens the shoulders 136 and 138, causing the remainder of connector 1 10 
to be deformed. Such deformation slightly crimps the conductors 102 and 104 in the connector 
while crimping the bus bar between the legs 1 14 and 1 16. The lower slot 128, provided for 
5 relief, substantially closes under such crimping. 

Figure 7 shows the fully crimped connector 110 where the conductors 102 and 104 are 
tightly crimped within channels 130 and 132. The slots 130a and 132a have almost completely 
closed, providing a tight crimped connection with connector body 112. Also, the legs 1 14 and 

10 1 1 6 are crimp connected to the bus bar 1 00, at slot 118, providing electrical and mechanical 
engagement there between. The location and arrangement of the conductor receiving channels 
130 and 132 as well as the slot 118 allows for ease of installation and crimping. As noted, the 
conductors 102 and 104 can be initially partially crimped in connector 1 10 prior to insertion of 
bus bar 1 00. This allows the installer to position the conductors 1 02 and 1 04 in the connector 

15 1 10 in a partial crimped fashion, freeing the installer's hands to insert bus bar 100. 

While the invention has been described by the foregoing detailed description in relation 
to the preferred embodiments, it will be understood by those skilled in the art that various 
changes may be made without deviating from the spirit and scope of the invention. 
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